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A HINGE A SSEMBLY 

The present invention relates to a hinge assembly incorporating a 
check mechanism. The hinge assembly is particularly, but not 
exclusively, suitable for use as a vehicle door hinge. 

A vehicle is normally provided with a door check mechanism 
which operates on the door to releasably hold the door in an open 
position. This is desirable to resist premature closing of a door when a 

i 

person is entering or leaving a vehicle. 

It is known to provide door check mechanisms which are separate 
from the door hinge assemblies which hingedly connect the door to the 
vehicle body. Although this type of door check mechanism works well, 
they are undesirable as they require separate assenibly when mounting 
the door onto the vehicle body. 

Door hinges are known which incorporate door check 
mechanisms. Such door hinges tends to be bulky 'in size and cannot 
therefore be fitted to vehicles where there are space constraints. 

i 

A general aim of the present invention is to provide a hinge 
assembly incorporating a door check mechanism which is compact in 
size. 

According to one aspect of the present inventiok there is provided 
a hinge assembly including a first hinge leaf hingedly connected to a 
second hinge leaf by a hinge pin, the hinge pin being jrotatably mounted 



in one hinge leaf and non-rotatably mounted in the other hinge leaf, and 
a check mechanism operably connected to the hinge pin and said one 
hinge leaf to releasably hold the first and second hinge leaves at at least 
one angular position about the hinge axis, the check mechanism 
including check means resiliency biased in a radial direction relative to 
the hinge axis and into contact with an annular cam track formed on a 
reaction member, the check means being driven along said annular cam 
track by relative rotation between said first and second hinge leafs, the 
cam track including at desired locations therealong one or more check 
formations which co-operate with said check means to releasably retain 
the first and second hinge leafs at a desired angular position relative to 
one another. 



Preferably the check means includes a check body rotatably 
located within said annular track, the check body including two or more 
check members which are biased in a radial outward direction to engage 
and run along said cam track. 

Preferably the check formations are in the form of recesses 
spaced along the cam track into which the check members are received 
in order to releasably retain the hinge leafs at a desired angular position 
relative to one another. 



Advantageously, the check members are in the form of balls. 

Various aspects of the present invention are hereinafter described 
with reference to the accompanying drawings, in which:- 
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Figure 1 is an exploded schematic view ; of a hinge assembly 
according to one embodiment of the present invention; 

Figure 2 is an axial section through part of the hinge assembly of 
Figure 1; 

Figure 3 is a sectional view taken along line III-III in Figure 2; 

and 

Figure 4 is an axial section similar to Figure 2 showing another 
embodiment according to the present invention. 

There is shown in the drawings a hinge assembly 10 including a 
first hinge leaf 11 which is pivotally connected to a second hinge leaf 12 
by a hinge pin 14. 

The hinge pin 14 is fixedly secured to hinge leaf 11 so as not to 
be rotatable relative thereto. Typically the hinge pin 14 is made of a 
suitable hard wearing steel and hinge leaf 11 may 'be formed from a 
metal pressing or forged or cast metal. 

The hinge pin 14 projects axially from hinge leaf 11 to be 
rotatably received within hinge leaf 12. Preferably bushes (not shown) 
may be provided for rotatably supporting the hinge pin within the hinge 
leaf 12. 

As more clearly seen in Figure 2, the hinge pin 14 projects 
axially beyond hinge leaf 12 to be received within a check mechanism 
30. 



i 



The check mechanism 30 includes a check body 31 containing 
check members 32 which are biased radially outwardly into contact with 
a surrounding check reaction member 33. 

The check body 31 is fixedly secured to the hinge pin 14 so as to 
be non-rotatable relative thereto and the check reaction member 33 is 
fixedly secured to the hinge leaf 12 so as to be non-rotatable relative 
thereto. Accordingly rotation of hinge leafs 11, 12 relative to one 
another causes check body 31 to rotate relative to check reaction 
member 33. 

The check reaction member 33 has inner annular face 34 which 
defines a cam track about which check members 32 run on rotation of 
the check body 31 relative to the check reaction member 33.. 

Preferably the check members 32 are in the form of balls, 
preferably made from a hard wearing material such as steel. 

Each check member 32 is located in a radially extending bore 35 
formed in the body 31 and is biased into contact with the cam track by 
resilient means preferably in the form of a resilient spring 36. Other 
forms of resilient means may be used if desired, for example a block of 
resiliently deformable material may be used. 

The angular spacing of bores 35 about the axis of rotation of the 
hinge pin 14 is preferably chosen such that radially inwardly directed 
loadings applied by the check members 32 is balanced and equally 
distributed about the axis of rotation. 



The number of check members 32 in the illustrated embodiment is 
three; however, it will be appreciated that more or less than three check 
members 32 may be provided: it being preferable ! to have at least two in 
order to enable radially inwardly directed loadings to be balanced. 

In order to provide checked angular positions at which the hinge 

leafs 11, 12 are releasably held at desired relative angular positions, 

check recesses 38 are provided within the cam track 

i ' 

The recesses 38 are preferably arranged in 'a group in which the 
recesses of the group correspond in number and spacing to the check 
members 32 so that at a desired checked angular position all check 
members 32 enter a corresponding recess 38 of the; group. Accordingly 
all check members 32 simultaneously act to resist irotation of the hinge 
leafs from the checked position and so thereby enable a high check force 
to be generated. 

i 
i 

It will be appreciated that more than one cheeked angular position 
may be provided by providing additional groups of recesses 38 which 
are spaced from one another along the cam track. 

Preferably the check reactive member 33 is in the form of an 
annulus which is preferably formed from a sintered metal. 

The reactive member 33 is preferably non-rotatably mounted 
within a housing 40 which is fixedly secured to the! hinge leaf 12. The 
housing 40 is preferably a metal pressing. 



Preferably the housing 40 has an open top which is closed by an 
end cap 41. Preferably the end cap 41 is also a metal pressing and is 
preferably fixedly secured to the housing 40 after assembly of the check 
mechanism. 

The end cap 41 is preferably provided with a central opening 
housing a bush 44 in which the hinge pin 14 is rotatably mounted. With 
such an arrangement, the hinge pin 14 is positively rotatably mounted at 
two axial positions located on opposite axial sides of the check body 3 1 . 

A second embodiment 60 is illustrated in Figure 4 wherein parts 
similar to those found in the first embodiment 10 are designated by the 
same reference numerals. 

The hinge assembly of the second embodiment is adapted so as to 
provide a hinge assembly having a lift-off facility. 

In this respect, hinge pin 14 is arranged to pass directly into the 
check mechanism 30 from hinge leaf 11. The hinge pin 14 is provided 
with an extension portion 14a which projects axially beyond the check 
mechanism 30 to be axially received in hinge leaf 12. The pin portion 
14a is preferably axially slidably received within hinge leaf 12 but is 
non-rotatable therein. Accordingly relative rotation between hinges 1 1 
and 12 causes the hinge pin 14 to rotate within hinge leaf 11. 



Since hinge pin 14 is axially slidably received in the hinge leaf 
12, it is possible to separate hinge leaves 11, 12 by axial displacement 
therebetween. 



In normal use, such axial separation of the! hinge leaves 11, 12 is 
prevented, for example by removable retention means 61 such as a clip 
or threaded nut on the pin portion 14a, or by weight of the door which is 
hingedly supported by the hinge assembly 60. 
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CLAIMS 



1. A hinge assembly including a hinge assembly including a first 
hinge leaf hingedly connected to a second hinge leaf by a hinge pin, the 
hinge pin being rotatably mounted in one hinge leaf and non-rotatably 
mounted in the other hinge leaf, and a check mechanism operably 
connected to the hinge pin and said one hinge leaf to releasably hold the 
first and second hinge leaves at at least one angular position about the 
hinge axis, the check mechanism including check means resiliently 
biased in a radial direction relative to the hinge axis and into contact 
with an annular cam track formed on a reaction member, the check 
means being driven along said annular cam track by relative rotation 
between said first and second hinge leafs, the cam track including at 
desired locations therealong one or more check formations which co- 
operate with said check means to releasably retain the first and second 
hinge leafs at a desired angular position relative to one another. 

2. A hinge assembly according to Claim 1 wherein the check means 
includes a check body rotatably located within said annular track, the 
check body including two or more check members which are spaced 
from one another circumferentially about the hinge axis, the check 
member being biased in a radial outward direction to engage and run 
along said cam track. 

3. A hinge assembly according to Claim 2 wherein the check 
formations are in the form of recesses spaced along the cam track into 
which the check members are received in order to releasably retain the 
hinge leafs at a desired angular position relative to one another. 
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4. A hinge assembly according to Claim 3 wherein the recesses are 
arranged in one or more groups corresponding to respective check 
positions, the recesses in each group corresponding in number and 
circumferential spacing to the number and circumferential spacing of the 
check members such that at a desired check position all check members 
are located in a corresponding recess of the group. 

5. A hinge assembly according to Claim 2, 3 or 4 wherein the check 
members are in the form of balls . 

6. A hinge assembly according to Claim 5 wherein each ball is 
located in a radially extending bore formed in the check body in which is 
housed resilient means for biasing the ball radially outwardly. 

7. A hinge assembly according to any preceding claim wherein the 
reaction member is non-rotatably located in a housing fixedly secured to 
said one hinge leaf. 

8. A hinge assembly according to Claim 7 wherein the reaction 
member is in the form of an annulus, preferably formed from sintered 
metal, and the housing is preferably formed as a metal pressing. 

9. A hinge assembly according to Claim 7 or 8 wherein the housing 
has a bottom wall and an open top closed by an end cap, the check body 
being located inbetween the bottom wall and end cap and the hinge pin 
being rotatably supported in said bottom wall and end cap. 
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10. A hinge assembly according to any preceding claim wherein said 
other hinge leaf is axially withdrawable from the hinge pin so as to 
define a lift-off hinge assembly. 



11. A hinge assembly substantially as herein described with reference 
to and as illustrated in the accompanying drawings. 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -7 as originally filed 

Claims, No.: 

1 -8 with telefax of 1 2/04/2000 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

El the claims, Nos.: 9-11 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
S claims Nos. 8. 

because: 
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□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

IS the description, claims or drawings (indicate particular eiements belovtf or said claims Nos. 8 are so unclear 
that no meaningful opinion could be formed (specify): 

see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-7 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-7 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-7 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item 111 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

No opinion can be established for claim 8, for the reasons given in point VIII. 
Re Item VIII 

Certain observations on the international application 

Claim 8 does not meet the requirements of article 6 PCT, because its subject-matter of 
is unclear (rule 6.2 a). 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

Following documents are cited in the present preliminary report : 

- DE-U-29 114386 (=D1) 

- DE-A-3137134 (=D2) 

1. Claim 1 

1.1 The following features are known from the prior art and are disclosed in 
combination in D1 Fig. 1 : 

a hinge assembly including a first hinge leaf 4 hingedly connected to a 
second hinge leaf 2 by a hinge pin 5, the hinge pin 5 being rotatably 
mounted in one hinge leaf 2 (page 11 lines 26-28) and non-rotatably 
mounted in the other hinge leaf 4 (page 1 1 line 28 - page 12 line 2), and a 
check mechanism (Turfeststeller) operably connected to the hinge pin 5 
(page 13 lines 17-20) and said one hinge leaf 2 (page 12 lines 21-24) to 
releasably hold the first and second hinge leave at at least one angular 
position about the hinge axis (page 7 lines 10-16), the check mechanism 
including a check body 24 rotatably located within an annular cam track 20 
(Fig. 29, the check body including check members 21 which are spaced from 
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one another circumferentially about the hinge axis (Fig. 2), the check 
members 21 being resiliently biased in a radial outward direction relative to 
the hinge axis (page 8 lines 10-15) to engage and run along said cam track 
20, the check members 21 being driven along said annular cam track 20 by 
relative rotation between said first 4 and second 2 hinge leafs, the cam track 
20 including at desired locations (page 10 lines 20-26) there along one or 
more check formation 19 which cooperate with said check members 21 to 
releasably retain the first 4 and second 2 hinge leafs at a desired angular 
position relative to one another, the cam track 20 being formed on a reaction 
member 16. 

The subject-matter of claim 1 differs from that of D1, considered to represent 
the closest prior art, by that the reaction member and the housing are two 
different elements, formed of different materials (respectively sintered metal 
and metal pressing), the reaction member being non-rotatably located in the 
housing. The subject-matter of claim 1 is therefore novel, in the sense of 
article 33 (2) PCT, as compared to D1. 

1 .2 The use of a separate element for the reaction member, composed of a 
different material, is disclosed in D2 (page 15 lines 9-13), and the 
advantages with regard to specific hardness, interchangeability,... are 
obvious. Although the characteristics of sintered metal are known to the 
skilled person (hardened surface and porosity which assists in the retention 
of lubricants), the use of sintered metal according to the present invention, 
i.e. the reaction member being formed by that metal, is nevertheless neither 
disclosed, nor suggested in the available prior art. The subject-matter of 
claim 1 would therefore involve an inventive step in the sense of article 33 
(3) PCT, and claim 1 fulfill the requirements of article 33 (1) PCT. 

2. Dependent claims 2 to 8 

2.1 Claims 2 to 7 are dependent from claim 1 and would therefore also meet the 
requirements of the PCT. 

2.2 For claim 8, see point VIII. 
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Re Item VII 

Certain defects in the international application 

1. D1 should be cited and briefly disclosed in the description according to rule 5.1 a) 
PCT. 

2. Independent claim 1 is not in the two-part form according to rule 6.3(b) PCT, 
which in the present case would be appropriate, with those features known in 
combination from the prior art D1 being placed in a preamble (rule 6.3(b)(i) PCT) 
and with the remaining features being included in a characterising part (rule 
6.3(b)(ii) PCT). 

3. According to the requirements of Rule 10.2 PCT, the terminology and the signs 
shall be consistent throughout the application. This requirement is not met in view 
of the use of the expressions "check members" and "check means" for the same 
feature (see claim 1). 

4. The features of the claims are not provided with reference signs placed in 
parentheses (rule 6.2(b) PCT). 
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A hinge assembly including a first hinge leaf hingedly connected to a second 
hinge leaf by a hinge pin (14), the hinge pin (14) being rotatably mounted 
in one hinge leaf (12) non-rotatably mounted in the other hinge leaf (11), 
and a check mechanism (30) operably connected to the hinge pin (14) and said 
one hinge leaf (12) to releasably hold the first and second hinge leaves 
(11,12) at at least one angular position about the hinge axis, the check 
mechanism (30) including check means (32) resiliently biased in a radial 
direction relative to the hinge axis and into contact with an annular cam 
track (34) formed on a reaction member (33), the check means (32) being driven 
along said annular cam (34) by relative rotation between said first an second 
hinge leafs (11,12), the cam track (34) including at desired locations 
therealong one or more check formations (38) which cooperate with said check 
means (32) to releasably retain the first and second hinge leafs (11,12) at a 
desired angular position relative to one another. 
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